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2.0 PURPOSE AND SCOPE 

This SOP describes procedures that will be used to collect surface water samples and measure field 

parameters from ponds at Rocky Flats Plant (RFP). Specifically, this SOP describes methods to 

be used for pond sampling and for measurement of field parameters in water from ponds that will 

be used for field data collection and documentation to attain acceptable standards of accuracy, 

precision, comparability, representativeness, and completeness. 

3.0 RESPONSIBILITIES AND QUALIFICATIONS 

Personnel active in obtaining pond water samples or measuring field parameters of pond waters will 

be geologists, hydrologists, engineers, or field technicians with an appropriate amount of applicable 

field experience or on-the-job training under the supervision of another qualified person. 

3.1 NOTIFICATION AND LQGISTICS 

The Site Supervisor will be responsible for determining the necessary notifications and 

authorizations required to (1) coordinate sampling activities with interested parties and (2) address 

access and security concern for specific sampling sites. 

Sampling of terminal ponds (A4, B5, C2) may be necessary prior to the periodic need to discharge 

water from each pond. EG&G will notify the Department of Energy (DOE) three days prior to 

any predischarge sampling event. At least 48 hours prior to the intended time of sampling, DOE 

will contact the interested parties of the Colorado Department of Health (CDH), the City of 

Broomfield, and the City of Westminster so that they will have an opportunity to receive split 

samples. Access to the site will be coordinated through the EG&G project manager. Note: RFP 

access and control procedures are subject to change. Contractors will be notified of any such I 
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changes by an EG&G contact. The Site Supervisor will be responsible for n o w  sampling 

personnel of these changes. 

3 2  POND SAMPLING TEAMS 

If pond sampling is to be performed from a boat, the pond sampltng team will consist of three 

people. If pond sampling is to be performed from the shore, then only two people are required on 

the sampling team. In either event, one of the team members will be designated by the Site 

Supervisor or by the EG&G representative to be the team leader. When pond sampling takes place 

from a boat, two team members will work out of the boat, while the third team member remains 

on shore. 

AU team members will assist in preparing the sampling and data collection equipment as described 

in SOP SW.l, Surface Water Data Collection Activities, decontaminate the equipment as detailed 

in SOP F0.3, General Equipment Decontamination, and transport the equipment to the field site. 

The two crew members in the boat will perform the majority of the data collection and sampling 

activities. The third person on the shore shall be responsible for the following: 

Assist in locating proper sampling points 

Perform emergency response activities as detailed in the Health and Safety Plan 

(HSP) 

0 Monitor all samphg activities 

0 Measure field parameters 

Drowning is a danger for a person suited in protective equipment because the weight of protective 

equipment increases the person’s weight and impairs swimming ability. Therefore, the HSP should 

be consulted prior to data collection activities at any pond to determine the appropriate level of 

protection required for site activities at the pond. 
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4.0 REFERENCES 

4.1 SOURCE REFERENCES 

The following is a list of references reviewed prior to the writing of this procedure: 

A ComDendium of Superfund Field ODerations Methods. EPA/540/P-87/001. December 1987. 

Detention Pond S W D ~ P  Plan. Draft. Environmental Management and Assessment Division. 

Rocky Flats Plant. February 1990 

Enerev. Safetv. and Health Directive. DOE 5400.1. November 9, 1988. 

a. Interim 

Final. EPA/540/G-89/004 October 1988. 

RCRA Facilitv Investigation Guidance. Interim Final. M a y  1989. 

The Environmental Survev Manual. Appendixes E, F, G, H, I, J, and K DOE/EH-0053/Vol. 4 

of 4. August 1987. 
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4 2  INTERNAL REFERENCES 

Related SOPS cross-referenced by this SOP are as follows: 

SOP F0.3, General Equipment Decontamination 

SOP F0.6, Handling of Personal Protective Equipment 

SOP F0.7, Handling of Decontamination Water and Wash Water 

SOP F0.9, Handling of Residual Samples 

SOP F0.13, Containerizing, Preserving, Handling, and Shipping of Soil and Water 

Samples 

SOP GW.6, Groundwater Sampling 

SOP SW.l, Surface Water Data Collection Activities 

SOP SW.2, Field Measurement of Surface Water Field Parameters 

SOP SW.3, Surface Water Sampling 

5.0 METHODS 

5.1 SELECTION OF SAMPLING METHODS AND LOCATIONS 

As described in the introduction to this SOP, different field conditions will impact the type of 

sampling methodology that may be used. Ponds in which the entire surface area is frozen may be 

sampled only from shore. Further, high winds prevent the use of a boat on any pond. The site 

safety officer will make the judgement of when to cease sampling efforts in the event of high winds. 

When sampling frozen ponds, boats will be used as sampling platforms to provide safety in the event 

the ice breaks. The boat will be secured with an anchor tied to the bow or stem and secured to the 

shore. Sampling will be performed from the opposite end of the boat. An auger will be used to 
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drill a hole through the ice. The remaining steps in the sampling process are the same as described 

in Subsection 5.4.2.1, Sampling From a Boat. 

Certain parameters will be measured at each sampling event to determine if stratification and/or 

a lack of mixing of water exists in the ponds. Stratification of water layers in ponds is usually 

caused by water temperature differences. Cooler, denser water lies beneath warmer water. 

Subsection 5.4.1, Field Parameter Measurements, describes measurement of dissolved oxygen (D.O.) 

and temperature profiles which will be used to identify stratifed layers or a lack of mixing. The 

results of this profie will be used to determine sampling methodology. 

Vertical composites and/or non-composited samples shall be collected from a boat at the deepest 

point in ponds. The deepest point of the pond is considered to be at the middle of the dam 10 to 

15 feet from shore. Water samples and/or field parameters may be collected from multiple or 

randomly selected points in the ponds when requested. Refer to SOP SW.2 for a description of 

field parameter measurements. 

Specific sampling events need to be considered if data collection objectives are not met by standard 

collection methods, or if interested parties request deviations from these sampling guidelines. One 

such deviation, the collection of split samples with the CDH, is described in Subsection 5.4.2.4, 

Collecting Split Samples. Such specific requests shall be considered on a case-by-case basis. 

5.2 SAMPLE CONTAINERS, PRESERVATION, AND HANDLING 

In general, sample containers used for pond sampling may be prepared and handled as descrjbed 

in SOP F O X ,  Containerizing, Preserving, Handling, and Shipping of Soil and Water Samples. 

However, in the case of collecting composite samples directly into the containers, advance container 

preparation detailed in Subsection 52.1 Preparation of Sample Bottles to be Used for Composite 

Samples, will be required. 
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52.1 Preparation of Sample Bottles to be Used for Composite Samples 

Composite sample container preparation is as follows: 

0 Prepare a complete set of reference bottles to be kept in the base lab as follows. 

For each sample bottle size to be used, prepare a reference bottle, by accurately 

dividing the bottle into volumetric thirds and halves using a graduated cylinder, 

potable water, and a permanent marker. 

e Using the reference set of bottles as guides, divide the sample bottles into 

volumetric thirds (or halves) by marking each bottle at the volumetric third (or 

half) points with a permanent marker. 

5 3  EQUIPMENT 

All sampling equipment that is neither dedicated nor disposable will be constructed of inert organic 

materials or of stainless steel. The specific equipment items to be used for pond sampling are listed 

in Subsections 5.3.1 and 5.3.2. 

Equipment used in boats to collect samples or measure field parameters will be organized to 

prevent the interaction of clean equipment with used equipment, sample water, or environmental 

samples. As much as is reasonably possible, equipment that does not float will be attached to a 

flotation device or the boat to prevent loss. Instruments that can be damaged by water will be 

stored in water-tight containers when not in use. 

For most pond sampling events, the following equipment will be used in addition to some or all of 

the usual surface water sampling equipment listed in SOP SW.l, Surface Water Data Collection Site 

Plan: 
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53.1 

532 

5.4 

5.4.1 

0 Discrete zone sampling device 

0 Depth measuring devices 

0 Peristaltic pump and tubing composed of inert material 

Field Parameter Measuring Equipment 

Equipment described in SOP SW.2, Field Measurement of Surface Water Parameters, may be used 

in measuring field parameters in ponds. Exception to the methods listed in SOP SW.2 are listed in 

this section. 

Hydrolab Multi-Parameter Measuring Instrument 

The Hydrolab Multi-Parameter Measuring Instrument, or similar multi-parameter instruments, may 

be used for measuring pH, temperature, specific conductance, D.O., redox potential, depth, and 

salinity. This instrument enables field measurement and graphic display of vertical field parameter 

profiles as they are measured in a pond. The Operation and Maintenance Manual shall be followed 

when operating or calibrating the instrument. 

PROCEDURES 

This section discusses measurement of field parameters and collection of surface water samples. 

Field Parameter Measurements 

Field parameters shall be measured and recorded as described in SOP SW.2, Field Measurement 

of Surface Water Parameters. When available, a multi-parameter measuring instrument may be 

used for all measurements, except alkalinity and total residual chlorine (TRC). Refer to the multi- 

parameter measuring instrument manual for equipment specific procedures. 
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Prior to the sampling event a D.O. and temperature profile will be made at the samphg location. 

Measurements to construct the profiles will be taken starting 1% feet from the bottom and taken 

at one foot increments to one foot below the surface. The total depth shall be recorded at this 
time. This shall be done with a D.O. meter or a multi-parameter measuring device. Observation 

of the D.O. and water temperature may determine if a Redox boundary exists. EG&G personnel 

should be notified on a same day basis when one or both of the following conditions exist: 

0 There is a 1°C or greater temperature change over 3.3 feet (1 meter) depth 

0 The maximum and minimum D.O. measurements vary by more than 5 mg/l. 

If neither of these criteria are met, samples will be collected, at the depths described below, and 

composited (except in ponds of depth less than 4.5 feet). If one or both of the above criteria are 

met, the collected samples will not be composited. A unique sample number will be assigned to the 

set of analytes for each discrete sample interval. 

a When pond depth is less than 4.5 feet, a discrete suite of samples will be taken at 

mid-depth. 

e Ponds with depths between 4 5  and 65 feet will be sampled at two intervals. The 

sampling depths will be separated by at least two feet. Collect one sample between 

mid-depth and one foot below water surface, and the second between mid-depth 

and 1.5 feet from the pond bottom. If no D.O. or temperature stratification is 

indicated, these samples are to be composited. 

0 Ponds with depth greater or equal to 65 feet will be sampled at the following 

depths: 
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One foot below the surface 

Mid-depth of the pond 

One and a half feet above the bottom of the pond 

Again, if no D.O. or temperature stratification is indicated, these samples are to be composited. 

When samples are composited, refer to Subsection 5.4.2.1, Samphg From a Boat, for sampling 

procedures. When discrete depth samples are taken, refer to Subsection 5.4.2.3, Non-composite 

Samples. 

I 

If a multi-parameter measuring instrument is available, follow equipment specific instructions for 

determining total water depth. Special Care should be taken to avoid excess disturbance of bottom 

sediments when determining water depth by either method. 

5.42 Water Sampling Procedures 

When samples can be collected from the approximate center of small ponds fiom shore without 

wading, they wiII be collected in accordance with Subsection 5.3.6, Sampling of Stan- Water, of 

SOP SW3, Surface Water Sampling. 

5.42.1 SarnDlinp From a Boat 

The following procedures describe the general activities to be performed when water samples are 

collected from a boat. AU samphg activities will be performed from the back of the boat. The field 

parameters; dissolved oxygen, water temperature, specific conductance, and pH, may be measured 

in the boat using a multi-parameter measuring device or on shore. Alkalinity and total residual 

chlorine (TRC) will be measured on shore. 

(401 I-puM1orwO)(SW6R€V2)(02/26/92) 
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0 Collect Oil and Grease samples by partially immersing the sample bottle at the pond 

surface, taking care not to interfere with the movement of the product into the container. 

0 If no multi-parameter sampling device is available, use a discrete mne sampler to 

collect water for field parameters. One type of discrete zone sampler is an 

extension rod with a clamp that can hold a glass sampling bottle securely. Built 

into the frame of the rod is another rod with a ball on the top end and a suction 

cup on the bottom end. To collect a sample, lower the bottle to the proper depth 

and rotate the ball counterclockwise to remove the bottle lid by suction. Air 

bubbles will rise to the surface. When bubbles have stopped, rotate the ball 

clockwise to close the lid. The sample bottle can then be raised and removed 

from the rod. Transfer the sample to an unbreakable sample container while 

minimizing agitation of the sample. Deliver the sample container to the technician 

on shore for performance of field parameter measurements. 

e If multi-parameter equipment is used, the grab sample for alkalinity and TRC 
measurements will be collected with a discrete sampler. 

0 Samples for analysis of all parameters except volatile organic compounds (VOCs), 

field parameters, and rad screens wilJ be collected by the use of a peristaltic pump. 

Samples will be prepared as follows: 

0 A Geopump or equivalent peristaltic pump, with an adequate length of Teflon" 

or polyethylene intake tubing will be used to collect the sample. The intake for the 

tubing must be attached to a water depth measuring device so that technicians are 

certain to collect all samples from the same depth. 
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0 This sampling device will be lowered to the proper sampling depth, as described 

in Subsection 5.4.1. Samples requiring filtration will be collected first by pump@ 

through a disposable inline 0.45-dcron filter. Sample containers (except for 

volatiles and rad screens) will be filled (partially for composites), capped, and 

stored in iced coolers. The containers will have been previously marked to permit 

ease in properly filling to the appropriate volumes. 

0 The discrete zone sampler will be used to collect VOC samples by following the 

above procedures. The collected sample is carefully poured into a VOC bottle, 

leaving no headspace. If a VOC bottle is observed to contain bubbles after it is 

fded, the bottle must be disposed of and replaced with a new bottle for use in 

sampling. VOCs will be collected at the uppermost sampling level if samples are 

being composited. 

0 The water remaining in the discrete sampler after the VOC sample has been 

decanted into the VOC bottle may be used for a rad screen sample and field 

parameters. 

0 Sample bottles partially tilled will be composited with an equal portion of water 

collected from subsequent sample interval(s) with the peristaltic pump. 

0 Field parameters shall be measured at each sampling interval in the manner 

described above for the initial interval. 

0 Special care will be taken to avoid any disturbance of bottom sediments. 
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5.422 Small Pond Samdine From Shore 

a Sampling of small (non-terminal) ponds d routinely be accomplished by 

collection of samples from the shore. 

a Field parameters shall be collected by the dip and transfer method, as described 

in SOP S W 3  Surface Water Sampling. 

e VOCs shall be collected by the sample container immersion method following 

SOP SW.3, Surface Water Sampling. 

a Oil and Grease shall be collected as described in Subsection 5.4.2.1 Sampling 

From a Boat. 

a Other samples shall be collected with the use of a Geopump or equivalent 

peristaltic pump. An adequate length of Teflon' or polyethylene tubing will be 

used to collect the sample. The tubing intake shall be tied to the end of a twelve 

foot stainless steel rod. 

a A float shall be attached to the end of the rod and the tubing positioned in such 

a manner that the sample is collected one foot below the surface of the water. 

The full length of the rod shall be extended into the water and the samples 

collected from the midpoint of the dam side of the pond. During snowy or other 

hazardous conditions, the samples can be collected from an easily accessible 

location away from the dam. 
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5.423 Non-ComDosite Samdes 

The procedures for sampling without compositing are the same as in Subsection 5.4.2.1, Sampling 

From a Boat, with the following exceptions: 

0 Samples will not be composited. 

0 Sample bottles will be completely filled at each of the three sampled zones 

(see Subsection 5.4.1). 

0 Each sample will: require a separate sample identification number 

This method will require more sample bottles than called for in the general procedures. 

Arrangements should be made prior to the sampling events to provide for use of this method. 

5.42.4 Collecting Sdit  SamDles 

I CDH or the city of Broomfield may request that sampling be performed from the shore so that 

CDH personnel may actively participate in sample collection With the surface water sampling teams. 

Therefore, when collecting split samples in conjunction with CDH, the following guidelines may be 

employed 

0 Sampling will be performed from the shore. 

0 The location to be sampled will be designated by CDH. 

0 CDH and/or Broomfield and the contractor will perform split sampling as 

described in the following steps: 
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1. Sample bottles will be filled by CDH and the field technician by taking 

turns partially fillinp the bottles in the following manner: 

0 CDH will half-fill a bottle, then the field technician will half-fill 

a similar bottle. 

0 CDH will finish filling their bottle, then the technician will 

complete fillinp their bottle. 

2. VOC bottles will be filled in one step, not by half-f- bottles, as 

described above. 

3. CDH will direct the order in which samples are collected. 

4. The field technicians will measure and record field parameters. 

5. When bottle sizes differ between CDH and EG&G, the bottles are filled 

proportionately. Fill both bottles 1/3 of the way for each depth, for 

samples cornposited from three depths. 

5.425 Collectinn Pre-Discham SamDles at A4 and C2 POD& 

Pre-Discharge samples wifl be collected at A4 and C2 ponds at the direction of EG&G. The samples will 

be collected in accordance with section 5.4.2.k Sampling from a Boat and section 542.4, Collecting Split 

Samples. 
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5.42.6 SamDles for Bacterioloeical Examination 

Samples for bacteriological examination must be collected in bottles properly sterilized and 

protected against contamination. The preferred method is to scoop up the water with an open 

bottle just below the surface of the water. This method is usually used when sampling from a boat. 

While the bottle is open, both the bottle and the stopper must be protected against contamination. 

A small amount of water should be poured from the bottle after filling to leave an air space for 

subsequent shaking in the laboratory. The bottle should be closed at once. 

5.42.7 SamDles For Dense Non-Aaueous Phase Liauids (DNAPLs) and Light Non-Aaueous Phase 

Liauids (LNAPLs) 

When an occurrence of DNAF'Ls and/or LNAPLs is suspected, by visual observation, detectable 

odor, or is a known spill, it shall be sampled. The appropriate method for detecting these layers 

is discussed in SOP GW.l, Water Level Measurements in Wells and Piezometers. LNAF'Ls shall 

be collected with a bottom valve bailer or peristaltic pump. DNAF'Ls shall be collected with a 

bottom double check valve bailer or peristaltic pump. 

Water containing LNAF'Ls will be checked for the presence of DNAPLs by lowering the pump 

intake or bailer to the bottom of the pond and colleding the first water from the bottom of the 

pond in a I-liter glass container. The container will be initially checked with an organic vapor 

analyzer (OVA) for the presence of organic vapors. The liquid in the glass container will be 

allowed to stand for 15 minutes and visually observed for the presence of separate phases. If no 
DNAPLs have separated out of the solution after 15 minutes, the water will be presumed free of 

DNAPLs. 

In all cases, care shall be taken to carefully lower the bailer into the water so that agitation of the 

immiscible layer is minimal. Any bailer used to colled immiscible layers will be dedicated to the 

(401 1-5W-Olm-plo)(SW8W2)(02/26/92) 
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pond which is sampled. Peristaltic pumps will be equipped entirely with siliceous tubing when 

sampling immiscible layers. Dedicated equipment used for collecting immiscible layers shall be 

decontaminated prior and after use as described in Subsection 5.3 of SOP GW.6, Groundwater 

Sampling. Immiscible layer sampling shall be performed as follows: 

e Dedicated bailers will be removed from the sampling site and decontaminated as 

specified in Subsection 5.3 of SOP GW.6, Groundwater Sampling. Dedicated 

pump tubing if used shall also be decontaminated prior to use. 

0 For light non-aqueous phase liquids (LNAPLs), the bailer will be carefully lowered 

to the midpoint of the immiscible layer and dowed to fill while it is being held 

at this level. The bailer must be lowered into the immiscible layer slowly so that 

minimal agitation of the immiscible layer occurs. Peristaltic pump intakes will also 

be lowered to the midpoint of the immiscible layer when used. 

If a DNAPL layer is being sampled, either the double check valve bailer or 

peristaltic pump shall be used. The bailer will be lowered into the water until the 

bottom is encountered. Peristaltic pump intakes will also be lowered to the 

bottom. Care must be taken not to submerge the pump intake into, or disturb the 

bottom sediments. 

e At no time should the bailer or line be allowed to touch the ground or come in 

contact with other physical objects that might introduce contaminants into the 

sample. 

e Immediately after sampling is completed, all equipment shall be decontaminated. 

Siliceous tubing used with peristaltic pumps will be discarded. 
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55 DECONTAMINATION 

Decontamination shall be performed before and after all sampling and data collection activities as 

described in SOPS F03, General Equipment Decontamination; SOP F0.6, Handling of Personal 

Protective Equipment; SOP F0.7, Handling of Decontamination Water and Wash Water; and SOP 

F0.9, Handling of Residual Core and Laboratory Samples. 

6.0 QUALITY ASSURANCE/QUALITY CONTROL 

Quality Assurance (QA) and Quality Control (QC) activities will be accomplished according to 

applicable project plans as well as quality requirements presented in this SOP. 

The Quality Assurance Project Plan (QAPjP) outlines program-wide quality assurance objectives 

and identifies organization and responsibilities for attaining those objectives. The QAF'jP also 

defines general QA methods to be implemented on projects. However, each project's Quality 

Assurance Addendum (QAA) defines project-specific organization and responsibilities, and specific 

methods and frequencies that will apply to a given project, such as QA audits and QA samples. 

QA samples fall into five categories: 

0 Duplicate 

0 Matrix spike 

0 Matrix spike duplicate 

0 Equipment h a t e  

0 Lab replicate 

SOP F0.13, Containerizing, P r e s e a  Handling, and Shipping of Soil and Water Samples 

describes the general handling of samples. Applicable project plans specify QA sample functions. 

(4011~lawo)(~REv2)(02/~~2) 
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6.1 DUPLICATES, MATRIX SPIKES, MATRIX SPIKE DUPLICATES AND LAB REPLICATES 

Sample collection procedures for QA samples, will be the same as those described in 

Subsection 5.4.2 Water Samphg Procedures. Duplicates are obtained immediately after the suite 

of analytes that they are intended to duplicate have been collected. 

6 2  EQUIPMENT RINSATES 

A rinsate sample from sampling equipment is intended to check for potential contamination of the 

sample by the sampling equipment. The rinsate will be taken after decontamination and prior to 

the sampling event. 

The rinsate samples will be analyzed for the same parameters as the surface water samples. 

The rinsate will be taken using the same equipment to be used in the sampling event. Except for 

VOCs, the peristaltic pump and tubing shall be used to pump out of a container of distilled water 

into an identical set of sample containers as to be used for the actual sampling event. A new 

disposable filter will be used as part of the tubing assembly when collecting rinsates for dissolved 

constituents. For VOCs, !ill the discrete sample bottle, from the discrete sampler equipment, with 

distilled water and pour into the VOC bottles using the same procedure for collecting VOCs as 

given in SOP SW3, Surface Water Sampling. 

7.0 DOCUMENTATION 

The Pond Water Data Collection Form (SW.8A) that follows will be used for documentation of 

pond sampling activities. 
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POND WATER DATA COLLECTION FIELD NOTES 

9TE ID: LOCATION: SAMPLE ID: 

COLLECTION DATE: QUARTER: 1 2 3 4 DRY: Y 1 N 

COLLECTION TIME: PURPOSE: 

SAMPLE TYPE c e  DSpth-mu 

COMPOSITE D E S C m O N :  

QCTYPE: REAL MS MSD IR DUP RNS Qc PARTNER: 

SAMPLES COLLECTED BY IMMERSION: 

SAMPLES COLLECTED BY PUMP: 

SAMPLERTYPE oeo 3Onkermippm DilEraeczonc or I 
I 

TEAM LEADER TECH TECH TECH 

VOLUME COLLECTED: UNlTS: 

COMMENTS: DISSOLVED METALS AND RADS FILTERED OTHER: 

Sampled from: 
Shore Waded Boat Bridge Other 

Sampler Composition: 
Teflon Glass Stainless Steel Polyethylene Silicon Other 

Sampling Conditions: 
Ice Coverage 96 Other 

Weather: 
Clear Cnlm Hot Sunny PIC Lt. Breeze Warn Fog Cloudy Windy Cool Rain 
Gusty Cold Sleet V .  Cold Snow Other 

SITE VISITOR POSmON 

SITEVISITOR POsITlou 
SITE VISTOR POSITION 

Sampler Ppmm&rS (Hvdrolnb) (Hach) 

I RELD CALlBRATlON 1 
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